Strain-specific co-localization 45
In addition to investigating the module specific aAS, we analyzed the co-localization of 46 correlated genes within each organism. However, when calculating the average AS for each 47 strain, we could not identify any correlation with genome size or number of plasmids (Figure  48 B). The rate of co-localization for small organisms with streamlined genomes (e.g. 49
Prochlorococcus) was on par with large organisms incorporating multiple plasmids (e.g. 50
Acaryochloris marina).
Only when comparing the distribution of the AS of all genomes with 51 the strain specific distribution we were able to identify small but significant differences 52 between the genomes ( Figure C) . Using the Kolmogorow-Smirnov test we were able to 53 identify 10 strains with a significantly lower rate of co-localization (p-value < 0.01). Among 54 the cyanobacteria with the lowest p-value are Cyanobacterium aponinum PCC 10605, 55
Cyanobacterium stanieri PCC 7202, Leptolyngbya sp. PCC 7376 both strains of 56 Thermosynechococcus (BP-1 and NK55), as well as the model organism Synechocystis sp. 57 PCC 6803. In these organisms the genome is more fragmented than in other cyanobacteria, 58 making the identification of functionally related genes solely based on their genomic 59 adjacency harder. 60
In contrast, we could not identify a single strain with a significantly more ordered genome. 61
For some strains including E. coli, a model organism for the analysis of operons (Salgado et 
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The core genes are defined as genes found in all strains but optional in the reduced Cyanobacterium 
Co-localization of co-occurring genes 236
We compared the averaged adjacency score (aAS) used in this work with a previously 237 published gene neighbor method that was published by Bowers and colleagues (Bowers et 238 al. 2004 ) and scored among the best in a systematic comparison of genome context 239 methods (Ferrer et al. 2010 ). This method, denoted as gn-norm-lnX by Ferrer at al., rates the 240 gene neighborhood of two genes and their homologues in a given set of organisms. For 241 every pair of the gene homologues within a genome, the probability that fewer ORFs are 242 located between the two genes than the observed dI is computed as 243
244
where Ni denotes the total number of genes on that chromosome. The gene neighbor score S 245 over all the homologues of the two genes (in our work referred to as CLOGs) is then 246 computed as the negative sum of the logarithms of the probabilities, normalized by the 247 number of organisms: 248
249
with M being the number of genomes with homologues of both genes. To calculate the 250 normalized gene neighbor score of one module, we averaged S for all possible pairs of 251 CLOGs. As indicated in Figure I , the aAS shows a good correlation to the gene neighbor 252 score. We opted in favor of calculating the aAS because it permits calculation of distances 253 not only for pairs but groups of multiple CLOGs. 
